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SECTION 1

Introduction

The U.S. Environmental Protection Agency (USEPA) and the Department of the Navy (the
Navy) entered into an Administrative Order of Consent (Consent Order) on January 20,
2000 to address potential environmental contamination at the Atlantic Fleet Weapons
Training Facility (AFWTF) and the Eastern Maneuver Area (EMA) on Vieques Island,
Puerto Rico. For the purpose of this report these properties are considered the Naval
Facility. As part of the Consent Order, the Navy is required to complete a groundwater
baseline investigation along the western property boundary of the Navy Facility. The
investigation is to be designed to establish groundwater baseline quality and regional
groundwater flow patterns along the western perimeter of the Naval Facility and to
determine whether activities at the Naval Facility have impacted the groundwater at the
Western perimeter of the Facility. In addition, the Navy is required to perform a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to fully determine the
nature and extent of any releases of hazardous wastes, solid wastes, and/or hazardous
constituents from or at the EMA and AFWTF. The Phase I RFI Work Plan has been
submitted as a separate document.

Pursuant to Contract Number N62470-95-D-6007 and the Consent Order, CH2M HILL has
been retained by the Navy to perform a groundwater baseline investigation at EMA. This
investigation follows the initial hydrogeologic investigation which was completed in
August 1999. The hydrogeologic investigation was developed as an independent study for
the Navy. This Work Plan presents the procedures to be followed during the field
investigations of the baseline investigation and the laboratory procedures for analysis of
collected samples. 

1.1 Site Background
1.1.1 Site Description
Vieques Island has a land area of approximately 33,000 acres and is located in the Caribbean
Sea approximately seven miles southeast of Puerto Rico (Figure 1-1). The Navy’s facility
(Naval Facility) is located on the eastern one-third of Vieques Island. The facility includes
the Atlantic Fleet Weapons Training Facility (AFWTF) comprising 3,600 acres, and the
adjacent and wholly contiguous Eastern Maneuver Area (EMA) comprising 11,000 acres.
Both are under the command of United States Naval Station Roosevelt Roads (NSRR). Camp
Garcia is located in the southwestern part of the EMA.

The AFWTF, located on the far eastern tip of the island, provides facilities for naval gunfire
support and air-to-ground ordnance delivery training for Atlantic Fleet ships, NATO ships,
air wings, and smaller air units from other allied nations and the Puerto Rican National
Guard. The Fleet Marine Force, Atlantic, conducts training for Marine amphibious units,
battalion landing teams, and combat engineering units in the EMA. On occasion, Naval
units of allied nations having a presence in the Caribbean and the Puerto Rican National 
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Guard also utilize the EMA. The training areas have been in continuous use since World
War II when the Navy acquired title to the land.

1.1.2 Previous Investigations
During August 1999, a hydrogeologic investigation (Hydrogeologic Investigation) was
completed at the Eastern Maneuver Area on Vieques Island. The results of the investigation
are summarized in “The Results of The Hydrogeologic Investigation Vieques Island Puerto
Rico” (Baker, 1999). This report was submitted to U.S. EPA on March 16, 2000. The intent of
the groundwater investigation was twofold: 1) assess if explosive related compounds are
present in groundwater at the property boundary; and 2) establish the flow direction of
groundwater at the EMA western property boundary and assess if there is the potential for
offsite migration of the compounds. To meet these goals, eleven groundwater monitoring
wells were installed at the property line such that groundwater samples could be obtained
for laboratory analysis. In addition, eight piezometers were installed at varying distances
east of the property line and groundwater elevation measurements were collected to assess
the groundwater flow direction. The locations of the monitoring wells and piezometers are
presented on Figure 1-2. Four of the monitoring wells (RCRA-1, RCRA-2, RCRA-3, RCRA-4)
were installed for the baseline investigation identified in the Consent Order. Well logs are
presented in Appendix A.

The results of the hydrogeologic investigation concluded the following:

•  Hydrogeologic data indicates groundwater flow in the bedrock is primarily to the north
and south from the middle of the island. As a result, groundwater within bedrock is not
likely to flow from Navy property to the west.

•  Hydrogeologic data indicates groundwater flow in the alluvial deposits is primarily to
the east. As a result, groundwater within the alluvial deposits is unlikely to flow from
the Navy property to the west.

•  No explosive related chemical compounds were detected in surface soil samples.

•  No explosive related chemical compounds were detected in groundwater samples.

•  The laboratory detection limits for the explosive related chemical compounds were all
below the most conservative risk-based screening criteria. As a result, no Constituents of
Potential Concern (COPCs) could be identified.

•  No human health or ecological risk exists with regard to explosive compounds.

In addition to sampling the eleven wells along the western property boundary for explosive
derived compounds, the Navy also sampled the eleven monitoring wells for metals to
characterize the metal content of the groundwater along the western property boundary of
the EMA. Groundwater in the four wells to be sampled under this work plan has previously
been analyzed for all Appendix IX metal constituents. Metals results are presented in
Appendix B.

During September 1999, EPA sampled the potable water supply and distribution tanks on
the Island of Vieques, one potable water supply and distribution tank maintained by the 
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Navy, three wells at Sun Bay that are operated by Compania de Aguas and two private
wells that were reported to supply water to the public during potable water service
interruptions. The results of this sampling are presented in the report entitled “Sampling of
the Río Blanco Filter Plant & Vieques Public Water Supply Tanks”(EPA, 2000), which is
included as Appendix C.

1.1.3 Regional Hydrogeology
The approximately 10-square-mile Esperanza Valley is the largest alluvial valley in Vieques.
The alluvial deposits extend from the vicinity of Ensenada Sombe to Tapon in Camp Garcia.
This area likely has the greatest potential for ground-water development in Vieques. Until
1978, Puerto Rico Aqueduct and Sewer Authority (PRASA) operated a battery of 10 wells in
the Valley. Groundwater withdrawals in the valley averaged about 425,000 gal/day. As
pumpage increased with development of the well field, the salinity of the water increased.

Camp Garcia, located east of Esperanza Valley, includes about five square miles of the
U.S. Navy controlled land on Vieques. Bedrock in the Camp Garcia area is predominantly
unweathered, highly impermeable granodiorite; the porosity is very low, and the potential
for groundwater development is limited. Toward the coast, clayey alluvium overlies the
granodiorite. Samples from wells in the Camp Garcia area show mostly saline water in the
clayey alluvium. Historical data collected by Anderson show that prior to the development
of the well field in Esperanza Valley in 1945, ground-water levels in the Camp Garcia area
were about 10 ft. below land surface (bls). From 1961 to 1965, declines from 2 to 20 ft. were
recorded in three wells in the area. Well yields also declined from about 35 to 10 gal/min.
(Torres-Gonzalez, 1989).

The maintenance of potable groundwater in Vieques island depends upon the quantity of
water pumped and the location of wells. During the initial development stages of the
Esperanza well field, ground-water quality was generally good, with chloride ion
concentration seldom exceeding 100 mg/L. As uncontrolled development and pumpage
proceeded, however, saline water intruded into the alluvial aquifers, with chloride
concentration exceeding 200 mg/L.

Historical water-quality data from PRASA show the effects of saline water intrusion in the
Esperanza alluvial aquifer. The chloride concentration at six of the wells increased from a
background concentration of 100 mg/L to about 250 mg/L.

Water-quality data for Vieques indicate that in the Esperanza Valley, saline water intrusion
occurred throughout most of the alluvial aquifer as a result of overpumpage and reduction
of the thickness of the overlying freshwater lens. Proper groundwater management,
initiated in 1977, has resulted in a nearly complete recovery of the aquifer to pre-developed
conditions.

In spite of the observed improvements in the quality of the groundwater in Vieques,
groundwater use may be limited for agricultural purposes (Torres-Gonzalez, 1989).

1.1.4 Site Hydrogeology
The geology at the Navy Facility on Vieques Island is characterized by volcanic and plutonic
bedrock overlain by alluvial unconsolidated sediments and patches of limestone. The
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volcanic bedrock consists primarily of andesites of Cretaceous age (Briggs and Akers, 1965).
The plutonic bedrock consists largely of granodiorite and quartz-diorite that is exposed over
a large percentage of the island. The alluvium consists of a mixture of sand, silt, and clay.
The thickness of the unconsolidated layer decreases northward from wells NW-7 and NW-8
(Figure 1-3) located along the Caribbean shoreline to well NW-3, located at the highest
elevation within the study area. Likewise, the thickness of the unconsolidated layer
increases again northward from NW-3 toward NW-1 located near the Atlantic Ocean
shoreline (Baker, 1999).

As part of the previous Hydrogeologic Investigation, groundwater elevation measurements
were recorded on August 26, 1999 and are presented in Figure 1-3. The depth to
groundwater within the bedrock ranged from approximately 36 feet at NW-5 to 131 feet at
P-1. The groundwater elevations of the bedrock are significantly higher than the elevations
where groundwater was encountered during drilling. This would indicate that the bedrock
formation is under artesian conditions. The groundwater elevation data for the bedrock
indicates that a groundwater flow divide exists within the bedrock at the approximate
north/south mid point of the island: at the location of well NW-3 (see Figure 1-3). Generally,
groundwater north of well NW-3 flows north toward the Atlantic Ocean and groundwater
south of NW-3 flows south toward the Caribbean Sea.

During the Hydrogeologic Investigation groundwater investigation, it was determined that
a municipal landfill is potentially located upgradient from monitoring well RCRA-1.

1.2 Project Objectives
In accordance with the Consent Order, the Navy will submit to USEPA the results of the
"baseline" groundwater investigation along the western perimeter of the Navy Facility in a
Groundwater Investigation Report. The baseline groundwater investigation shall be
designed to “establish baseline groundwater quality, regional groundwater flow patterns
along the western perimeter of the Navy Facility, and to determine whether activities at the
Navy’s Facility have impacted groundwater at the western perimeter of the Facility; and if
such impacts are indicated, are they currently, or in the future, likely to migrate offsite into
the non-Navy owned areas of Vieques Island” The baseline investigation is to include the
sampling of the four wells shown on Figure 1-2 as monitoring wells RCRA-1, RCRA-2,
RCRA-3 and RCRA-4.

The specific objectives of the baseline groundwater investigation are to:

•  Measure groundwater elevations from the eleven groundwater monitoring wells and
eight piezometers previously installed along the western property boundary of the EMA
to delineate the direction(s) of groundwater flowing onto and off of the Eastern
Maneuver Area.

•  Sample the four monitoring wells (RCRA-1, RCRA-2, RCRA-3, RCRA-4) requested by
EPA in the Consent Order and analyze the samples for RCRA Appendix IX constituents
to assess if site-related constituents are present in the groundwater and potentially
migrating offsite.
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•  Evaluate the data from the investigation to assess whether activities at the Navy’s EMA
have impacted groundwater at the western perimeter of the EMA; and if such impacts
are indicated, are they currently, or in the future, likely to migrate offsite into the non-
Navy owned areas of Vieques Island.

•  Evaluate the data from the investigation to assess if there is a potential for groundwater
to flow from offsite sources of contamination onto the Navy property.

The groundwater baseline investigation is to supplement the initial hydrogeologic
investigation completed in November 1999 because the initial investigation did not include
all the compounds listed in Appendix IX.
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SECTION 2

Technical Approach and Investigation
Procedures

This section details the technical approach developed to perform the proposed
Groundwater Baseline Investigation sampling activities. The goal of the sampling effort is to
collect representative groundwater samples to make a recommendation for additional
action or no further action based on the data interpretation. The tasks included in the
technical approach are listed below. The remainder of this section provides detailed
discussions of the investigation procedures.

•  Task 1: Project Planning

•  Task 2: Field Investigation

•  Task 3: Sample Analysis and Validation

•  Task 4: Data Evaluation

2.1 Task 1: Project Planning
This task consists of the preparation of Project Plans associated with the Groundwater
Baseline Investigation. 

2.1.1 Work Plan
The Final Master Work Plan for AFWTF (CH2M HILL, February 2001) will be used for
guidance on the activities to be performed for this investigation. The Master Work Plan
includes the Master Project Plan, Master Sampling and Analysis Plan (SAP), and Master
Health and Safety Plan (HASP). The Master SAP consists of three documents: the Master
Field Sampling Plan (FSP), the Master Quality Assurance Project Plan (QAPP), and the
Master Investigation-Derived Waste Management Plan (IDWMP). The Master Plans provide
the approach to be used for investigations, and general types of activities to be
accomplished. 

This site-specific work plan supplements the Master Plan and will present site-specific
information where sampling activities are proposed. The HASP, FSP, QAPP, and IDWMP
are presented as checklists of items based on the existing Master Work Plans (including
other supporting documentation, and additions/deviations from the Master Plan), and are
submitted within this document, as Appendix D.

2.1.2 Meetings
During the course of the investigations and report development, meetings will be held to
discuss the proposed project schedule and findings with LANTDIV, PREQB, EPA, and
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NSRR. CH2M HILL will provide minutes of the meetings to LANTDIV and NSRR. One site
visit was performed during work plan preparation.

2.1.3 Project Management
The activities involved in project management include daily technical support and
guidance, budget and schedule review and tracking, preparation and review of invoices,
personnel resources planning and allocation, subcontractor coordination, preparation of
monthly progress reports, and communication and coordination of events with LANTDIV,
PREQB, EPA, and NSRR.

2.2 Task 2: Groundwater Sampling
This groundwater baseline investigation will involve sampling four (4) wells (RCRA-1,
RCRA-2, RCRA-3, RCRA-4) that were previously installed during the Hydrogeologic
Investigation completed in August 1999 (Baker, 1999). Groundwater samples collected from
the four wells will be analyzed for all constituents included in Appendix IX of 40 C.F.R. Part
264, excluding all metals. Groundwater in the four wells to be sampled as part of this
workplan have previously been sampled for all Appendix IX metals, as discussed in Section
1.1. TCLP analyses may be required for investigation derived waste (IDW) characterization
to determine the appropriate disposal method.

2.2.1 Groundwater Sampling Procedures
Prior to performing groundwater sampling, depth to groundwater will be obtained using an
electronic water level probe. The water level will be measured to the nearest 0.01 foot from
the top of the polyvinyl chloride (PVC) well casing. 

Purging activities will be conducted in a manner which minimizes agitation of groundwater
in the wells, and at a rate not to exceed one liter per minute. Purging will be conducted
using low flow peristaltic pumps when the depth to water will allow the use of these
pumps. Peristaltic pumps, however, can only pull water from a depth of approximately 25
feet. Therefore, in instances where groundwater is greater than approximately 25 feet below
grade, variable speed submersible environmental pumps (Grundfos or equivalent) will be
utilized for purging. Bladder pumps were ruled out for use at ATWTF for purging because
of the difficulty in obtaining compressed gasses on the island. All down-hole and effluent
tubing will be Teflon® lined or Teflon®. 

Groundwater samples will be collected from the discharge hose of the purge pump into
properly-labeled, laboratory-prepared sampling containers filled and/or preserved as
appropriate; cooled to approximately 4 °C; and shipped to the analytical laboratory under
appropriate COC documentation procedures. The pump rate shall be slowed to less than
one liter per minute, relative to purging, for all samples to reduce the potential for collecting
turbid groundwater samples. Care will be taken to avoid degassing during sampling. Clean
double check valve bailers may be used for sampling as a last resort in wells in which the
depth to water or other extenuating circumstances preclude the collection of non-turbid
samples through the pump. In this case, care will be taken when lowering the bailer not to
agitate the water surface. Table 2-1 presents the required containers, preservatives, and
holding times for groundwater samples.
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TABLE 2-1
Required Containers, Preservatives, and Holding Times for Water Samples

Analysis Methodology
No. of

Containers Sample Container Preservative Holding Time

Volume of
Sample

Collected
VOCs SW-846 Method

5030B/8260B
3 Three 40-ml glass

vials w/Teflon-lined
cap

HCl to pH <2;
Cool to 4ºC

14 days Fill
completely;
no air
bubbles

SVOCs SW-846 Method
3510C/8270C

2 Two 1-liter bottles Cool to 4ºC 7 days
extraction/40
days to
analysis

Fill to
shoulder

Pesticides/
PCBs

SW-846 Methods
3510C/8081A and

3510C/8082

2 Two 1-liter bottles Cool to 4ºC 7 days/
extraction/40
days to
analysis

Fill to
shoulder

Total Organic
Carbon

EPA Method
9060

1 500-ml amber glass H2SO4 or HNO3
to pH<2; Cool to
4oC

28 Days Fill
completely,
no air
bubbles

TCLP VOCs SW-
1311/3010A/3020

A/8260B

3 40-ml glass vials
w/Teflon-lined cap Cool to 4ºC

HCL to pH<2

14 days to
filter/14 days to
analysis

Fill
completely;
no air
bubbles

TCLP
SVOCs,
Pesticides,
Metals

SW-1311
SW-3510C/

8270C/8081A
SW-3010A/6010B

SW-7470A for
mercury

2 1-liter bottles Cool to 4ºC 14 days to
filter/40 days to
SVOC and
Pest analysis;
28 days to
mercury
analysis; 180
days to metals
analysis

Fill to
shoulder

Total
Suspended
Solids (TSS)

EPA Method
160.2

1 500 mL bottle Cool to 4ºC 7 days Fill to
shoulder

Total
dissolved
Solids (TDS)

EPA Method
160.1

1 250 ml bottle Cool to 4ºC 7 days Fill to
shoulder

Alkalinity EPA Method
310.1

1 250 ml bottle Cool to 4ºC 14 days Fill to
shoulder

Hardness EPA
Method130.2

1 250 ml bottle HNO3 to pH <2;
Cool to 4ºC

6 months Fill to
shoulder
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2.2.2 Sampling Equipment Decontamination
All non-disposable sampling equipment will be decontaminated immediately after each use.
The applicable SOPs for the decontamination of personnel and equipment from Volume 2 of
the Master Project Plan are included with the FSP checklist.

2.2.3 Sample Designation
Sampling locations and samples collected during the investigation will be assigned unique
designations to allow the sampling information and analytical data to be entered into the
existing Geographic Information System (GIS) Data Management system. The existing
designation scheme for AFWTF and EMA will be followed by field personnel. The following
sections describe the sample designation specifications. 

2.2.3.1 Specifications for Field Location Data
Field station data is information assigned to a physical location in the field at which some
sort of sample is collected. For example, a soil boring that has been installed will require a
name that will uniquely identify it with respect to other soil boring locations, or other types
of sampling locations. The station name provides for a key in the database to which any
samples collected from that location can be linked, to form a relational database.

A listing of the location identification numbers will be maintained by the field team leader,
who will be responsible for enforcing the use of the standardized numbering system during
all field activities. Each station will be designated by an alphanumeric code that will identify
the station’s location by facility, site type, site number, station type, and sequential station
number. The scheme that will be used to identify field station data is documented in
Table 2-2.

2.2.3.2 Specifications for Analytical Data
Analytical data will be generated through sampling of various media at AFWTF and EMA.
Each analytical sample collected will be assigned a unique sample identifier. The scheme
used as a guide for labeling analytical samples in the field is documented below. The format
that will be used for electronic deliverables from the analytical laboratory and the data
validator is documented below.

2.2.3.3 Sample Identification Scheme
A standardized numbering system will be used to identify all samples collected during
water, soil, and sediment sampling activities. The numbering system will provide a tracking
procedure to ensure accurate data retrieval of all samples taken. A listing of the sample
identification numbers will be maintained by the field team leader, who will be responsible
for enforcing the use of the standardized numbering system during all sampling activities.
Sample identification for all samples collected during the investigations will use the
following format.

Each sample will be designated by an alphanumeric code that will identify the facility, site,
matrix sampled, and contain a sequential sample number. QA/QC samples will have a



TECHNICAL APPROACH AND INVESTIGATION PROCEDURES

TPA020360024
P/139322 - NASD WORKPLAN\AFWTF\AFWTF-GRNDWTRBASELINEINV_SEPT01\GROUNDWATER BASELINE WORKPLAN_DRAFTFINAL.DOC 2-5

TABLE 2-2
Field Station Scheme

First Segment Second Segment

Facility, Station Type, Site Number Station Type Station Number, Qualifier

AAANNN AA NNNA

Facility:
CG = Camp Garcia, AFWTF, EMA

Station Type:
S = Site
W = SWMU
O = Operable Unit
U = UST
A = AOC
Site Number:
RCRA-1=RCRA-1 Well
RCRA-2=RCRA-2 Well
RCRA-3= RCRA-3 Well
RCRA-4= RCRA 4 Well

Station Type: 
SB = Subsurface Soil Sample Location
SD = Sediment Sample Location
SS = Surface Soil Sample Location
SW = Surface Water Sample Location
GW = Groundwater Sample Location

Station Number: 
Sequential Station Number

Qualifier:
S = Shallow
D = Deep
K = Background

Notes:
“A” = alphabetic
“N” = numeric
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unique sample designation. The general guide for sample identification is documented in
Table 2-3. If one qualifier is pertinent to the sample identification (ID) but another is not,
only the Table 2-2 applicable qualifiers will be used. A non-utilized character space does not
have to be maintained.

2.2.3.4 Electronic Deliverable File Format
An offsite laboratory will analyze the groundwater baseline investigation samples and
tabulate the results in an electronic format specified by CH2M HILL. The data validator will
add data validation qualifiers to the table of analytical results. In addition to hard copy data
package deliverable, CH2M HILL will receive an electronic file from the data validator in a
table format that will facilitate downloading into a database. The format that will be used
for electronic deliverables is tabulated in Table 2-4.

2.2.3.5 Surveying
Locations of each well have been horizontally located using a global positioning system
(GPS) following field activities. Elevations of monitoring wells have been surveyed to an
accuracy of ± 0.01 feet. All survey data will be tied in to the facility coordinate system.

2.3 Task 3: Sample Analysis and Validation
This task involves efforts related to the sample management and data validation. CH2M
HILL will be responsible for tracking sample analysis and obtaining results from the
laboratory. The analytical data generated during the SWMUs investigation field program
will be validated by an independent data validation subcontractor according to EPA’s
National Functional Guidelines for Organic Data Review (EPA, 1999).

2.3.1 Sample Analysis
All analyses of soil and groundwater will be conducted at a contracted laboratory that
fulfills all requirements of the U.S. Navy’s QA/QC Program Manual and EPA’s Contract
Laboratory Program (CLP) and SW 846 (for methods not covered by CLP). The laboratory
must follow the scope of work prepared by the project team. A signed certificate of analysis
will be provided with each laboratory data package, along with a certificate of compliance
certifying that all work was performed in accordance with the EPA SOW. All analyses will
be performed following the highest level of EPA guidance. Analyses will include the proper
ratio of field QC samples recommended by EPA guidance for the DQOs.

This task includes checking the data from the laboratory and converting it into an electronic
format that can be readily incorporated into the GIS Data Management system for the
AFWTF and EMA.

2.3.1.1 Field Quality Control Procedures
Quality control duplicate samples and blanks are used to provide a measure of the internal
consistency of the samples and to provide an estimate of the components of variance and
the bias in the analytical process. The QAPP provides details with regard to the number and
frequency of field QC samples to be collected during the investigation.
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TABLE 2-3
Sample Designation Scheme

First Segment Second Segment Third Segment

Facility, Station, and
Site Number Sample Type

Sample Location
+ Sample
Qualifier

Additional Qualifiers
(sample depth, sampling round, etc.)

AAANN AA NNNA or NNAA ANN or NNNN

Facility:
CG= Camp Garcia, AFWTF, EMA
Station Type:
S = Site
W = SWMU
O = Operable Unit
U = UST
A = AOC
Site Number:
RCRA-1=RCRA-1 Well
RCRA-2=RCRA-2 Well
RCRA-3= RCRA-3 Well
RCRA-4= RCRA 4 WelL

Sample Type:
DS = Direct Push – Soil
DW = Direct Push – Water
SD = Sediment
SS = Surface Soil
TB = Trip Blank
EB = Equipment Blank
FB = Field Blank
FD = Field Duplicate
Sample Location:
1. Station Samples (NNA)
NNA – refers to sequential station number
NNA – letter qualifier for Deep, Shallow, or
Composite, sample (if applicable).
2. QC Samples (NNN)
NNN – numbered sequentially for each type of
blank (i.e., 1, 2, etc.) collected for that day’s
sampling
NNN – refers to month of sampling event
Sample Qualifiers:
F = filtered sample
P = duplicate sample
K = background sample

Additional Qualifiers:

1. Monitoring Well
Groundwater Sample
(refers to sampling
round for that well):
R01 - Round 1
R02 - Round 2
R03 - Round 3
2. Direct Push
Subsurface Sample
(refers to depth of
sample):

Enter depth of top of
sample interval

3. QC Samples

NNNN - refers to day
and year of sampling
event

Notes:
“A” = alphabetic
“N” = numeric



TECHNICAL APPROACH AND INVESTIGATION PROCEDURES

TPA020360024
P/139322 - NASD WORKPLAN\AFWTF\AFWTF-GRNDWTRBASELINEINV_SEPT01\GROUNDWATER BASELINE WORKPLAN_DRAFTFINAL.DOC 2-8

TABLE 2-4
Analytical Data Electronic Deliverable

Analytical data must be delivered in a format compatible with Microsoft Access 2.0 or 7.0

Field Name Field Type Description

Sample_ID A20 The CH2M HILL sample ID (taken from the Chain of Custody)

Sample_Analysis A5 The analysis performed on the sample. We classify our samples into
six main groups: VOA, SVOA, INORG, PEST, WCHEM, and
FMETAL (for filtered samples).

Date_Analyzed D The date the sample was analyzed.

Date_Received D The date the sample was received in the lab.

Date_Collected D The date the sample was collected.

Lab_Sample_ID A15 The lab sample ID.

Dilution_Factor N The dilution factor used, if applicable.

SDG_Number A6 The SDG number.

CAS_Number A6-A2-A1 CAS Number of the compound being analyzed (Note that the CAS
number must consist of three number segments of defined length,
separated by dashes).

Chem_Name A50 The compound being analyzed.

Ana_Value N The analytical result.

Std_Qual A5 The lab qualifiers, if any (e.g., U, UJ, B)

DV_Qual A5 The data validation qualifier (e.g., J, R)

Units A10 The unit of the result (e.g., MG/L)

Detect_Limit N The detection limit for the compound.

Method A15 Analytical method used to analyze the sample fraction.
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2.3.1.2 Blanks
Blanks provide a measure of cross-contamination sources, decontamination efficiency, and
other potential errors that can be introduced from sources other than the sample. American
Society for Testing and Materials (ASTM) Type II water will be used for blanks. Four types
of blanks can be generated during sampling activities: trip blanks, field blanks, equipment
rinsate blanks, and temperature blanks.

One trip blank will be included in each cooler used for the daily shipment of VOC samples.
If more than one cooler is being sent on a given day, all of the VOC samples should be
placed in one cooler, if possible, to minimize the number of trip blanks needed. The trip
blanks will be prepared before each sampling event, shipped or transported to the field with
the sampling bottles, and returned unopened for analysis. Trip blanks will indicate if there
is contamination during shipment to the field, from storage in the field, or from shipment
from the field to the analytical laboratory.

One field blank will be collected per sampling event. If sampling events extend beyond one
week (five working days) or for windy and dusty field conditions, the number of field
blanks should be increased. Field blanks are used to determine the chemical quality of water
used for such procedures as decontamination and blank collection. 

One equipment blank per sample medium will be obtained for each day of sampling.
Equipment blanks will give an indication of the efficiency of decontamination procedures.

EPA has recently requested that a temperature blank be included in each cooler containing
samples for analyses so that the laboratory can record the temperature without disturbing
the samples. The temperature blank will be labeled, but will not be given a sample number
nor will be listed as a sample on the COC form. 

2.3.1.3 Duplicates
Field duplicate samples will be collected at a frequency of 1 field duplicate per 10 field
samples per matrix. The locations from which the duplicates are taken will be selected
randomly. Each duplicate sample will be split evenly into two sample containers and
submitted for analysis as two independent samples.

2.3.1.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a frequency of
1 MS/MSB for every 20 field samples collected. Analytical results of these samples indicate
the impact of the matrix (water, soil, sediment) on extracting the analyte for analysis.
MS/MSD samples give an indication of the laboratory’s analytical accuracy and precision
within the sample matrix. Data validators will use these results to evaluate the accuracy of
the analytical data.

2.3.2 Data Validation
Analytical results from the proposed sampling, as well as the existing Appendix IX metal
results, will be validated by CH2M HILL subcontractors approved by the Navy. Data
validators will use EPA Region II guidance (National Functional Guidelines for Organic Data
Review, 1999). 
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The hardcopy data packages will be reviewed by the subcontractor chemists using the
process outlined in EPA’s Functional Guidelines for Evaluating Data (EPA, 1999). Areas of
review included (when applicable to the method) holding time compliance, calibration
verification, blank results, matrix spike precision and accuracy, method accuracy as
demonstrated by laboratory confirmation samples (LCSs), field duplicate results, surrogate
recoveries, internal standard performance, and interference checks. A data review
worksheet will be completed for each of these data packages and any non-conformance will
be documented. This data review and validation process is independent of the laboratory’s
checks and focuses on the usability of the data to support the project data interpretation and
decision-making processes.

Data that are not within the acceptance limits will be appended with a qualifying flag,
which consists of a single or double-letter abbreviation that reflects a problem with the data.
The following flags will be used in the evaluation:

U - Undetected. Analyte was analyzed for but not detected above the method
detection limit.

UJ - Detection limit estimated. Analyte was analyzed for, and qualified as not
detected. The result is estimated.

J - Estimated. The analyte was present, but the reported value may not be accurate or
precise. 

R - Rejected. The data are unusable. (NOTE: Analyte/compound may or may not be
present.)

Numerical sample results that are greater than the method detection limit (MDL) but less
than the laboratory reporting limit (RL) are qualified with a “J” for estimated as required by
EPA’s Functional Guidelines (EPA, 1994).

2.4 Task 4: Data Quality Evaluation
Analytical data will be collected during this investigation in the form of laboratory
analytical results and the database will be populated with data validation qualifier results. 

The data quality evaluation (DQE) is the quantitative and qualitative evaluation of overall
trends in the project-specific database. The objective of the DQE process is to understand the
effects of the overall analytical process on data usability to support project-specific data
quality objectives (DQOs). The DQE includes an analysis of the effect of the specific sample
matrix on the overall analytical process.

The DQE deliverable is a DQE technical memorandum (TM) that can be used by the project
team to readily understand project-specific data usability. Topics to be addressed in the
DQE TM include the following:

•  Potential blank contamination—the effect on the usability of data for compounds detected
in both the field or laboratory blank samples and the corresponding field samples

•  Laboratory performance—evaluation of the recovery for blank spike samples such as the
LCS, calibration criteria, etc.
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•  Potential matrix interferences—evaluation of the accuracy and precision for surrogates,
spiked field samples, and duplicate field sample results

•  Assessment of PARCCs—comparison of data validation (DV) findings with PARCCs
(precision, accuracy, representativeness, comparability, and completeness)

This task also includes the evaluation of validated laboratory data and field-generated data.
The data evaluation will include incorporation of historical data from the previous
investigations, tabulation of the data, and generation of figures and/or tables associated
with data (e.g., sampling location maps).

All analytical requirements and laboratory deliverables necessary for evaluation of the
validity of data gathered will be provided as part of the validation package submitted with
the draft and final reports. These requirements will include a comparison of the analytical
data to data quality objectives, the implementation of EPA Region 2 data validation SOPs,
and a review of the raw analytical data.



TPA020360024
P/139322 - NASD WORKPLAN\AFWTF\AFWTF-GRNDWTRBASELINEINV_SEPT01\GROUNDWATER BASELINE WORKPLAN_DRAFTFINAL.DOC 3-1

SECTION 3

Groundwater Baseline Investigation Report

The Groundwater Baseline Investigation Report will include the following items:

1. Introduction

1.1 Site Description

1.2 Summary of Previous Investigations

2. Field Investigation Activities

2.1 Sample Locations (number and type of samples, sampling strategy)

2.2 Sampling Methods (sampling procedures, analytical methods)

2.3 Data Validation (including 1999 inorganic results)

3. Summary of Investigation Results

3.1 Assessment of Groundwater Flow Conditions

3.2 Analytical Data Summary

3.3 Comparison to Human Health Risk Assessment Screening Levels

EPA Region IX Tap Water Preliminary Remediation Goals (PRGs) concentrations, or the
maximum contaminant levels (MCLs) given at 40 C.F.R. Part 141 Subpart B, whichever are
lower, will be utilized for screening groundwater results to evaluate if there are potential
unacceptable threats to human health and whether further investigations are warranted.
Tables will be incorporated to present analytical results that exceed selected screening
values.

Data validation results from the analytical data in Appendix B (1999 inorganic results) will
be provided in the Draft Groundwater Baseline Investigation Report.
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SECTION 4

Project Schedule

This section documents the project schedule and duration time of deliverables. Table 4-1
provides a breakdown on primary deliverables and assumed intervals for governmental
review. Longer periods of review will result in an extended schedule.

TABLE 4-1
Groundwater Baseline Investigation at U.S. Navy’s Eastern Maneuver Area
AFTWF, Vieques Island, Puerto Rico, 2000

Key Project Milestones Milestone Duration

Draft Groundwater Baseline Investigation Work Plan 30 days

EPA Review 90 days

Final Groundwater Baseline Investigation Work Plan 75 days

EPA Approval of Final Work Plan 30 days

Begin Implementation of Work Plan 60 days

Conduct Field Investigation 30 days

Laboratory Analyses 30 days

Data Validation/Management 30 days

Data Evaluation 30 days

Draft Baseline Groundwater Quality Report 30 days

EPA Review 90 days

Final Baseline Groundwater Quality Report 75 days
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APPENDIX D. Work Plan Checklists

Site-Specific Investigation-Derived Waste Plan Checklist

This checklist supplements the Master IDW Plan with site-specific information. Once
completed for a specific project, it provides necessary IDW information for each
investigation. It is to be taken into the field with the Master IDW Plan.

Site: AFWTF

1. IDW Media: X           Soil cuttings
X           Well development or purge water
X           Decontamination residual soil and wastewater
X           PPE or disposable equipment
              Other                                                                                     

2. Expected Regulatory Status:               Hazardous
              Solid Waste
X           Unknown
X           Other Waste management activities regulated by OSHA

Hazwoper standard (1910.120)

3. Site Location: Decontamination fluids and PPE will be generated at all SWMUs.

4. Nature of Contaminants Expected: X           Petroleum contamination
X           Polyaromatic hydrocarbon
X           Pesticides
X           Herbicides
X           PCBs
X           Metals
X           Other - Contaminant concentrations 
from previous analytical results were very low 
for all of the above.

5.  Volume of IDW Expected: X           Drums - Maximum of 4. One for each well.
              Cubic Yards

              Tons
              Gallons
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6.  Compositing Strategy for Sample Collection: No IDW sampling planned. Will base
disposal decisions on analytical results
from sampling.

7. IDW Storage

X           As per Master IDW Plan               Other                                             

8. Waste Disposal

X           As per Master IDW Plan               Other                                             
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Site-Specific Quality Assurance Project Plan Checklist

This checklist supplements the Master QAPP with site-specific information. Once completed
for a specific project, it provides necessary quality assurance information for each
investigation. It is to be taken into the field with the Master QAPP.

Site: AFWTF

1. List sampling tasks: groundwater and subsurface soil sampling, surface soil sampling,
and monitoring well installations.

2. List data quality objectives:  The objective of the SWMU Investigation is to determine the
need for further action at each of the SWMUs. Previous analytical data and the analytical
data generated from the Investigation will be reviewed and a recommendation for no
further action or additional investigation will be made based on the data. 

3. Organization:

LANTDIV Navy Technical Representative Chris Penny/LANTDIV
PREQB Federal Facilities Project Manager Aissa Colon/PREQB
CH2M HILL Activity Manager John Tomik/CH2M HILL
Quality Control Senior Review Kevin Sanders/CH2M HILL
Technical Project Manager Marty Clasen/CH2M HILL
Field Team Leader Erik Isern/CH2M HILL

4. Table of samples with analyses to be performed and associated QC samples included in
the SWMU Investigation Work Plan.

5. Analytical Quantitation Limits:
X           As per Master QAPP

              Other

6. QA/QC Acceptance Criteria (e.g., precision, accuracy)

X           As per Master QAPP               Other (attached)

7. Data reduction, validation, and reporting:

X           As per Master QAPP               Other (attached)

8. Internal QC Procedures (field and laboratory):

X           As per Master QAPP               Other (attached)

9. Corrective Action:

X           As per Master QAPP               Other (attached)

10. Other deviations from Master QAPP - None
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Site-Specific Field Sampling Plan Checklist

This checklist supplements the Master Field Sampling Plan with site-specific information.
Once completed for a specific project, it provides necessary field sampling information for
each investigation. It is to be taken into the field with the Master FSP.

Site: AFWTF

1. Tasks to be performed:
              Geophysical surveys
              Soil gas surveys
              Surface water and sediment 

sampling
              Surface soil sampling
              Soil boring installation
              Subsurface soil sampling
              Monitoring well installation 

and development
              Monitoring well 

abandonment
X           Groundwater sampling
X           In-situ groundwater 

sampling

              Aquifer testing
X           Hydrogeologic 

measurements
              Biota sampling
              Trenching
              Land surveying
X           Investigation derived waste

sampling
X           Decontamination
              Other                                

              

2. Field measurements to be taken:

X           temperature
X           pH
              dissolved oxygen
X           turbidity
X           specific conductance
X           organic vapor monitoring
              geophysical parameters 

(list):
              electromagnetic induction
              ground-penetrating radar

              surveying
              magnetometry
              global positioning system
              soil gas parameters (list):
              combustible gases
X           water-level measurements
              pumping rate
              other                                 

              

3. Sampling program (nomenclature, etc.):
              As per Master FSP X           Other As presented in the PA/SI Investigation 

Work Plan
4.  Map of boring and sampling locations (attach to checklist): See Work Plan.
5. Table of field samples to be collected: See Investigation Work Plan.
6.  Applicable SOPs or references to specific pages in Master FSP: The following SOPs

from Volume 2 of the Master Project Plans are to be implemented.
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•  VOC Sampling – Water
•  Field Filtering
•  Chain-of-Custody
•  Packaging and Shipping Procedures
•  Field Rinse Blank Preparation
•  Decontamination of Personnel and Equipment
•  Disposal of Fluids 

7.  Site-specific procedures or updates to protocols established in the Master FSP:

Described in the Work Plan.
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Site-Specific Health and Safety Plan
This checklist must be used in conjunction with the Master HASP. This checklist is intended
for use by CH2M HILL employees only. All CH2M HILL employees performing tasks
under this checklist must read and sign both this checklist and the Master HASP and agree
to abide by their provisions (see EMPLOYEE SIGNOFF attached to the checklist.

Site: AFWTF

Location(s) SWMU Location Map and Individual SWMU figures are included in the Work
Plan.

This document shall be maintained on site with the Master Health and Safety Plan. It will
include as attachments from the Work Plan a site map and the site characterization and
objectives for this site.

The procedures described in the Master Health and Safety Plan will be followed unless
otherwise specified in this Site-Specific Health and Safety Plan.

1. HAZWOPER-Regulated Tasks

                Test pit and excavation
                Soil boring installation
                Geoprobe boring
                Geophysical surveys
                Hand augering
                Subsurface soil sampling
                Surface soil sampling
                Soil gas surveys
                Sediment sampling
                Monitoring well/drive point

installation
                Monitoring well 

abandonment
X              Groundwater sampling

                Aquifer testing
X              Hydrologic measurements
                Surface water sampling
                Biota sampling
X              Investigation-derived waste 

(drum) sampling and 
disposal

                Observation of loading of 
material for offsite disposal

                Oversight of remediation 
and construction

                Other                                      
                

2. Hazards of Concern: (Check as many as are applicable. Refer to Section 3 of Master H&S Plan for
control measures):

X              Heat stress
                Cold stress
                Buried utilities, drums, 

tanks
                Inadequate illumination
X              Drilling
                Heavy equipment
                Working near water
                Flying debris
                Gas cylinders
X              Noise
X              Slip, trip, or fall hazards
X              Back injury

                Confined space entry
                Trenches, excavations
                Protruding objects
X              Vehicle traffic
                Ladders, scaffolds
                Fire
                Working on water
                Snakes or insects
X              Poison ivy, oak, sumac
X              Ticks
                Radiological
                Other                                      
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3. Contaminants of Concern (List if known. Refer to Table 3.8 of the Master HASP
contaminant-specific information

              PCBs                                Metals                              VOCs                 

              PNAs                               SVOCs 

4. Personnel (List CH2M HILL field team members:

Field team leader(s) Erik Isern

Site safety coordinator(s) Erik Isern

Field team members Karen Karvazy, Emiliano Cabale, Héctor Hernández, 

Gabe Silva

5. Contractors/Subcontractor

X           Procedures as per Master HASP

X           Other

Name: To be added                                                                                     

Contact: To be added                                                                                     

Telephone: To be added                                                                                     

6. Level of personal protective equipment (PPE) required:        D                                      
Refer to Table 5.1 of Master HASP, CH2M HILL SOPs HS-07 and HS-08, and
Respiratory Protection, Section 2 of the Site Safety Notebook.

7. Air monitoring instruments to be used (refer to Master HSP for action levels):

X           OVM 10.6               FID

              CGI               Dust monitor

              O2

8. Decontamination procedures:

              As per Section 7 of Master HASP

X           Other As described in the SWMU Investigation Work Plan.
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9. List any other deviations or variations from the Master HASP: None

10. Emergency Response (Check that all names and numbers are correct on page 47 of
Master HASP and attach corrected page to this checklist)

11. Map to hospital (Highlight route to hospital from site and attach to this checklist)

12. Emergency Contacts (Check that all names and numbers are correct on page 49 of
Master HASP and attach corrected page to this checklist)

13. Approval. This prepared site-specific checklist must be approved by John
Longo/NJO or Laura Johnson/NJO or their authorized representative

Name ___________________Title: Health and Safety Manager Date: ________________

(Signature will be included in the Final HASP)

14. Employee Signoff. All CH2M HILL employees working at the site must sign the
attached Employee Signoff for the checklist as well as for the Master HASP.

                                                                      Site



TPA020360024
P/139322 - NASD WORKPLAN\AFWTF\AFWTF-GRNDWTRBASELINEINV_SEPT01\GROUNDWATER BASELINE WORKPLAN_DRAFTFINAL.DOC D-9

HASP Checklist Employee Signoff

The employees listed below have been given a copy of both this health and safety plan
checklist and the Master HSP, have read and understood them, and agree to abide by their
provisions.

EMPLOYEE NAME EMPLOYEE SIGNATURE AND DATE


	United States Navy
	Ceiba, Puerto Rico
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